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Abstract of JP2003050405 

PROBLEM TO BE SOLVED: To provide the 
manufacturing method of a TFT (thin film 
transistor) array having simple processes. 
SOLUTION: In this manufacturing method, a 
semiconductor-material film which is formed 
on a substrate is worked into the channel part, 
the source part and the drain part of a TFT by 
imparting electrical conductivity to prescribed 
regions of the film and also is worked into an 
electrically conductive element including a 
pixel electrode which is connected to the drain 
part. A region consisting of an intrinsic 
semiconductor which does not include 
impurities is made to be the active layer 
(channel region) of the thin film transistor and 
the region added with impurities is made to be 
the electrically conductive element of the 
transistor. When a transparent electrode is 
formed, an oxide semiconductor is used in this 
manufacturing method. 
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1 t2«(73^)K h 7 >>'X ^ T U-f . 

[«*)S7] Hllfe¥^<*:S<!iBfllBy-X^t^iS>!)tlt^ 
C«*:«8] MfBy-h«^^:feJ:<y:tat2y-X{f^ 30 
0. |H|-^{ciB$n;rctt^:^llB«©^Mh5>i?X5' 

8 IBiEcOj^K h ^ > vX 37 T U-f o 

[f»*3lio] *friBy-hfH^^43j;aJtfrt3y-xffi 
-yj(omm\zmi^c.^tirzmmi3^o:>mtmizj:-:> 40 

«Eco?ia h ^ > ->* X 7 1/ -f , 

mmm^M^uv, mimm±iz^-^nrzmi^(n^i^m 
m-miz^^nfzm^mi imm<Dmmh^>i>7.^7 

[«*«133 figB*fl^«Sd«. WIBdr-N^^i^t 

i^-etcE;^n, ^(D^mtzmmfi<Dmtmt:m^tim so 
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2 

JRJRI 2fB«CD^]^h^>>'X^'TK. 

iii^m@J:Ot)±etciS$nfcf»*«l llB««>?|f)Kh 

5>>?X^'TU"f = 

[tt*^15] mteiiui^«S*i3tSjatt**L, MIB 

iii5il«S*$ e trftilTS W*JH i IB^oiil^ h ^ > v 

XiJ'TU'f. 

[»J^«16] »IKh7>-:^X^®ir*-h«Sw«® 
X^TK. 

[«*^17] HfIIBS«(^HtflB^Mh^>>'Xi5'*tiH 

*«f-r'5«*ja 1 iB«©sii^ h ^ >->*x^'7 u-f . 

HfFtBS«±tCT h 'Ji7X4^lcBH^?nfc, 9"^^JUa5, V 
h5>i?X^'i:, 

i^-^j±<DfitBi»a8 h 7 >v'x^'jr v-x«^s«i^-r 

iciwii; «i|sf ^> 3& -5 V - X <I^^*3 J; C/fHigmS t it 
^C»^$nfc»IKh7>>'X3'TU'f. 

im^m 1 9 ] ifllBy-Xfi^^*5 

TJiys.-OA^rzit7Ji^s.-'yA-^^/)^^fi^m>i^mi 
8^m<Dmmh7>i>:^^7u-i, 

mmmmj: 0 h±mtzwi-^ntzm^m 1 sEtirosM h 
$ nfcfflijcD«® »c jgfig ^ tifc T > y- n - ;s e. 

[i»*:«2 2] Sfei^tiCDS^i:. BfrlBS«±fC-7h'J 
i^xttlcBS^nfc. ^■^:*i;i/gp, y-XgK*5j;tXKU-f 
>gB*^e,/^C^¥^^t:^^fiiA7t^Mh^>->*X^i:, II 
-?lJ±c75HiffB^]li h 5 >->'X ^ t3y-Xffl^Sr«$&-r-5 
y-XM^^t^ |5|-fT±WflfFfB^]Kh5>i?X5'(cy 
-hM^<£«*&-r-5y-hfi^i^<t, a(liB3i|l»h^>v' 

h^>i^7.i^7u-(<Dmmyjmx'$)'DX. *«±»cfl?fig 

H ^ > v'x ^ ^^tfffl^oiijjifcsDx-r 

[tt*^2 3] mm^mmm*mit^^mi^x'$>^ 
m^m2 2mm<o»mh^>i^7s^7\y-(<Dmm:^m, 
[»*«2 4] mmmitm^^mm^. wtitmm. wtit 
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[»*«2 7] S«±tC#««:«^SH|g^}^fig-r-5lS 
<»:. 

mrSE^^S CD ± ^ J^eg-r ^ XS i: , 

xst. 

LT, y-hmai3j;y:y-h«^^<&^-5x@<i:. 

mffifCiOX-T'SXSi:, 

HfriB¥#^*^«i^iK/&^}gfi£^nfcfiis««©^sifc9s«i^ 30 

^J^fiK-ri)X@i:, 

MiB^mK^ilPXLT. WfBy-XgS(c«^$n/tMIB 
y-Xfi^ia<^rJgfiK-rSXgtS-^tJf»*3S2 2fB«W 

[W5RJi2 8] fIia^mM*l]DX-r-5XSlC*5t,iT, 

^SS^$e>{;}^fiK-r'5«3j?«2 7fBtt<O^Mh^>i? 

X 7 K *«OSii£:&ffio 

«l^i£J!lDX-r-£>XS{C*5t,iT, mriB^SM^iJDXLTHft 40 
;P5nC7A'&^;e)^6^J:^»*^2 7|B®<0^^h7>v 

5ioT, sfriBa«±jc*E«ti*^e.7tcsT>y-zi-hs so 
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ism^m2 7iB«(DM]^h7>vx^7K©sajg:& 
3 4 ] sis±»c^«a*j^j«-r-5xgt, 

sxsi, 

mmm^»m*m0s.^ntzmt^&w.(DAm^z^^mi^mnm: 

*}g^-r-5Xgi:, 

tfIIB¥«<*«^Ef|^^. ^]mh7>i?X^©i{^^*^gttfI 

B¥^mwmizmmvtzmmmmt^m^Lj:.z)ii-r^m 
m^-^tsmmziuji-r^jimt. 

iax-r-sxSi, 

HtitB^«]^ ^ ijDx b T . mmv-TsWzmm^nrcmm 
y-x«^ilS*}^fig-rsxat*-&trg|*«2 2iBig© 
»^ h ^ > v'x y U'-i' fe. 

C«*JR3 5] t3IB««jm^iI0X-r-5XiSlC*5l,»T, 

m^mmmt:m:n.xm^mmmm\zmf^-^nftm<Dm 
mmm^-^^izM^-t^m^ms 4Bmommh7>z^ 

X^TU-froSifi^teo 

[f»^3S 3 6 ] fl3fBHIfema*^*«lJ^T* T. WsB^ 
JB]^*]!mX-r^XSJC*3l/iT. flftlB^jgM<&jlJPXLTm 

iBiasma i 5* 5: ;^i:-r wjfc* * ^ 6 j^fig-r -5 

3 4 fB«(0»lK h7>vX377U'r (D®3g^a. 

[«*^ 3 7 ] mtmmmmAmmx'$>-ox, 

«(}fB V - X fi^^AiJ^BK ^ txfc tS icieSiS 

^^fiSc-r^Xl§<i:< 

HfrfB*&8i®±fCHfisBiii*«®i*f$7^c-r«iiJ^<75?:*|6]il^ 

^jgfiK-r -sxei e tc-^trw*:^ 3 4 ib^cd^m h 
7 > v'x 7 u-f »«<^S!jfi;&te. 

[tt*:«3 8] S«±(r^mi^^}g)5£-r^Xgt;$t3i: 
tjT, HfrtBa«±(c«^#i*^e.;^j;ST>y-r3-hM$ 
}^)5)cf ^XS^$ e tC-^iJ«*JS 3 4 IB®(D»^ h- ^ > 

i^x^'TUi'o^ifi;^^. 

w.±\zMm!^f}^^r£^^mm^miizt^i:m^^ ^\z^ 

tr»jR3S3 4|Bi£cD^ah7>->*XiS'y U-fc^Mit^^ 
[«*«4 0] »«±tC^JBMS:Jg^-r-5Xgi. 
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may- hm^i^L^m-r^mm?:m< v-7>«^i^o 

icBS-Sfe Lfcyx^' - > tcirax-r -SXS <»: . 

IIM*3J;Z^i^^M*J!lDX-r-i.Xg{C*3i,^T. itie^siK 
?:JPXLTH9fBHIg«®i:*f<£fi-r«iiJ^©Ml6]«ffi*$ 20 

w}iB^M«5*aA-r*xs{c:fei.iT, safa^)6««j©aA 

■rSXS<!:<&$e.fC#tytt*«4 0i3«O}i|IKh7>i? 30 
jefig-rs»*^4 0IB«05»li[S^>i^X5'7U"f ®S{ 

;i/5:i':7A-&^*^e;^j:-5tt*)I4 0 IBSEWSfM K ^ > v 
[W*JR4 5] a«±tC^Sl^$J^fiKT^XglC5fe3i: 

^fi£-r^Xg<£^bfC'^tJW*:*4 OfB««»Jgh7> 40 
[«*JS4 6] HutBili^«S*^*^B)c^tifcfl5fBaig± 

i^-5'J±®mrfB^)Kh7>>^x^'{cy-x«^*« 
ife-rsy-x{g#^i, 1^— fT±romfB»lKh^>>'x so 
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>SBtciasicaggbT. -en-eny-x«^«i*3cfco:iii 
[«*«4 8] mWi±.\z^m{if.m^m^m^-r^iin 

bKL J: 3 t-rsffl^s^trj^tRfcJinx-r-sxSi. 

St, 

BiIfB«e»@ «± J^fiKf -5 XS t . 

MIS^JSIg*llDX L Tfiia^ ^ ^;I/I35S:S 3 fllBfitlig h 

^ >->*X5'CDy- hms*3j;DctfrlBy- h«afr«iBg$ 
tlfcy- m^^^JgfiKT^Xgt, 

mM?,y-hmm^-^7.i^izvxmm^mmmmzpm 
^rz\-tnm<r):^mmt:&x-t^^^\zi:o. mm'=^mi$- 

3!jnXf5Xg<i:, 

HtriB9^-v^;i'gB*sjgfiE$nfc*®(c««)lgs-ji^fig-r-5x 

mria^«iK^*axLT. mmv-7.mzmm-^nrzmsm 
y-x«^iii*3ctt/tHafB H K >a5tcis»{ctt^ufcia 

csi^js 4 9 ] m^m^mminmmt^$> o t. 

fig-r-sxst. 

MtB«6igfeg±(cmfBH*«Si?*^;&-rSiiJ^©*M6]m® 

*j^^-r sxsi * $ e. jc^trft^jR 4 8 iB«©»j^ h 
7 > i^x ^ 7 u-f ©Mjt::^}*. 
Cff^Jiso] mmmitmmm'^mmmitmiz^-DT 
mim-^m^m^ 8fB««»mh7>vx5'7^'f«si 

;U 5 X >^ A^^*^ e. ^«5K3S 4 8 IB««)}«M h 7 > 

5 2 ] »«±{Ci|^«^*:***Sf«*Jgfig-rSXS 

lc$fei£oT. flfrSfiS«±Jc«^ti:<>^t,/d;^7>^-n- 
h^<&J^fi)o-r-5XS^$ IC-&tr«*«4 8 tB«CO»)K 
h 7 > vX ^ 7 U-r CDSS j^T&te. 

[«*1S5 3] HaiBH*llffi*«?gfig^tlfcHtrtB««± 

\zmmm^^u^'Skmm^w^^-t^-x.^^^ ib\z^tsm 

*^4 8IB«©«]^h^>>'Xi5'7U'f CDMjg:^^. 
[»3R^5 4] S«±(C^«M^J^fi£-r^XSi:. 
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wie^«]K<&Bf^®/'?^->fcipxLT, mitav-xgc 
»M$nfcBiigmffiS:}gfie-r'5xsi^^t;«*ja4 7 

fig-r-axsi:. 

^J^fiKT^XSt fc-&tr»*« 5 4 IBiSwSflK h 
C«*« 5 6 1 »«±fc3JmiK*Jgfig-rsxS{c5fe3l: 
J^fig-r ^Xg^& $ JC-&tr«*« 5 4 iB«(0»)K h 7 > 

izmmm^^tt^ii^mmt:mi$.-r^j:m^^^iz^t^a 30 

mmmm±iz-^h>)^::^^tzwi^tirz. y 

m-n±o:)mmmh^>i^7.^izv-y^m^im^t 
-sy-xm^^t. 40 

m^m 5 9 ] mm\^(Dmu t . 

mtBS«±(c-7 h ij i7xt^c{::lH$n/c. ?-\'^;HfE. y 
i^-5ij±®^te»ig[ N ^>v?x^'fcy-x^i^*«i^f 50 
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*y-X«^i^-J:. 

m-n±<oifi^nmh^>'jx^izy-hm^^§^f^r 

flfrtB^Mh5>>?X^<^KU-'f >gBtc«^^nfc, WIB 

m^mmmm\zmmvx^^ntcm^^^mt, 
mmm^^^mizmmLrm^tiftMf^mmii, ^mm 

[0 0 0 1] 

(EL) s*/i^;uicf^«$n-5¥S^^/^^ 
jn'ffli»e.ns, i^^innmb'^y'JT.i' (tft) 

[0 0 0 2] 

i'XSc^^niCf^X.T. Hi^®$iJffllOfe«6©X'f ■;/^> 

^y^-^iLT. T^:;i/yrx->U=i>. i5-i^a>'Un> 
^S:fflV^fc»]Kh7>vX^ (TFT) *«iH^fnifcTi7 

"r-iZ^-^ h'J ^xmo:)^nA^lK<^'Bi.VXly^. TFT 

h7>v'X^ (TFT) 7 ldt^hUi7Xtt(cE$n 

1^— 5'J±©TFT7 i®y-xm«c»c»«S^tifcy 

-xffi^^7 5«. mmmm (0^i±-r) 75^e.«y-x 

(i^S:TFT7 1 IC^^-T-S. friCDT F T 7 1 C5 

y-h«a(c»i^$nfcy-H«#«S!7 6«. t^siiPi^ 
(0*ii-r) *^^®y-h«^*TFT 7 i\z^m-r 
-5.0 iiim«<S7 2tt, TFT7 i<D[fu-(>mm\zmm 

[0 0 0 3] JKa^*A:*^;i'ffl®TFTTU'f ^ 

:i5^*^gfi)c^?n^„ TFTTU-fi:*® 

^rc^mMmiz±&\^n^, i^^tyip^lPS (In-plane 
Switching) ^OSgSS*>''?^;i/T«, m2 9iZ^-r^ 

Li,\zmmx$>-DX. ifetcTFTTu-r 1 ±tcig$n 

■2>. m.^^^ (EL) ^*/'?^;i/T-(i, TFTTU--f© 

mmmm±.\z%=ftmii^un\^mMi)mmhxw,-^n 

[0 0 0 4] tigJls, TFTTk-f «fc<h;^fiJy.T(7)J;-5 
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T, 03 1 ic5s-rj;^>tc, ^^mmmms 4AWfii^ti 

•7X57 5 5 bSrfflUi/::X-7 5^>y(C<fcO. 5 7 S: 

^- hm^u (0*-ti-r) io^xsf- h«s 5 s (cirai 

«) 5 4 a, V-X«J^5 4 b*5J;aJh'U"f >S®5 4 
c -5. 

[0 0 0 5] S«5 2©«®»CZ:nf,*«oT*6iRS5 

VX57 (H^-a-T) *fflt,iTy-X«^5 4 b*<tt;K 
K>M«5 4 c <Dii:±tDiteili:^ 5 6*5j;y^5 9 ^ Mil 

5 5 c <£-ffltiT®f|@6 1 <£:SPILT. E3 4(C^t" <fc 20 
V-XMi^5 4 bfCgi^Lfcy— X«^^6 2:fe 

[0 0 0 6] SB>^;JcHmS®*i*«6^n-5 7U'f 
»«5 2©*ffiC, 03 5C*-rj;'5tC. *fei|*M6 4Sr 
Jgfife-rs., 03 etC^fJcpfC. *ei^B6 4{ra>^'i7 30 

hg6 3*^«ttiL7tn>^^? h7j^-;P6 5 $ 

e-fc-f >i^9A • i^xmitm ( i to) *«js?^#s*} 

A^e);^t-5^«)K6 eSrJK^SLfc©^. R)f^W/1:^-><0 

[0 0 0 7] ±.%Z(7^^o\z\^xmmmmi)m^^nt^(r) 
m^5 2<n^m\ztziz^i,tmttr'imti^<bu^^m 

(c $ ^ {c -7 X ^ ag. -5 , 

[0 0 0 8] ±IB(DJ;5t. W^CDTFTTU-r(Dmm. 

L.^c*«c)T. — SS(C. TFTTU-(<Dmm\Zit. 
9:ec057^ h-7Xi73&<^£ffl$nTti-5. 
[0 0 0 9] ^CX'. VXi7ScCD<SM^XS®ffl%{k*< 50 
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^mme 2-50235 m^^miz. 7* h-^xir 

[0 0 10] 
[0 0 11] 

0!(.-^nrz^mifi^^m<Dmm<o^mzmmm^i4^r^ 

CtlCioT. ^mi^.ifimm^TFTCD^^'^Jl^^ (« 
ttS) . y-XgB*3<l:lXHl"f >ll5fcJ!iax-r^<ti:t> 

[0 0 12] #^«:*^i|BHK«, S*6<)(-«^»C<^S:^* 

^^^i^^mm<^mmwm\zmJ:v^'^ tr^mmiz 
X. ^^mi^timm^m^t ^7tmsin-<DW^7bm*mm 

^(Dmm=S:mm^m\zi][\iLr^z.iit)^x^^, ^mmi 
^m<D^m<miimm^nxf,^u^^mmit. tfto^^ 
^jumtLxmmr^, 

[0 0 13] TM!^(?D^]fJDtr«, mmmm. I/— tf K- 

m^^^ntcmm^m^v-xiLLxmw^wcmz^-DX^ 
(Dm!i!i7im^^mmmm\zmm.^'iir^:itA^X'^h. 

^"^^^I'gBtt. 1 0"lH/'cm'gS©<g;jgS©^Jse'^ 

Sr^^•rt>J:u, ^^^)umizmmm<DTfffi<^^^m-^ 

[0 0 14] ^mmmm\t. "en-^^a^mmmt^om 
^ft\tmz, m0&L^^ iit^wmtzi^i!tsi.ftmmzim 

t»e*}]DXr-2.Cli:/j:<, T F TcD^^S^^J^fiKT^. C i 

feT-#-5, ^mmmm:<D^m!^7f)mm-^nx\,^rjih^m 

izji-:>xit. ^mmmtvxt,mm^^o vtzA^-ox. 
^mmmm^. ^^^^ji^m^-kummmmizuoxt^ 
it fete, fimmmiz'hmx.-r^^iiiti^x^^. mm^ 
iimj^^ritzmmmmtvx<Dmmt, 
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CO 0 1 5] ¥#«:«i|EHKlC, mtm§d (Z nO) . 
<k-7i'^->'^AMi& (Mg. Zn,..0) , mttll'S.O 
(Cd.Zn,..0) , mit:h \^S.'y^> (CdO) 

i±^n^-r^fzl!b<D:¥mmz\t. p^5FiiiE!^iL.TIIl 
i^TC^ (B. A 1 . G a. I nH^ZJ^T i ) , ^rc{tn 
m^lSi'^tLXVmTtm (N, p. as. Sb*3J;ytB 

i) **ffli>e.n-5. mnmmiii^x. ^^^^^(Dmimm'S: 

[0 0 16] ¥#«^«i|sfJ«*5^^^^Jl.SllK. y- 

CO 0 1 7] *^Bjtr«. TFT<D#^«:8<i:ia 

-mzm^-r^, l^-<ov;^^S:ffltifcJniltcj;t>T¥ 

•5= LtAi-^T, §iajms-^n>^i' h7j^-;^^^gfi£•r 
[0 0 18] -mt^ nfc^mi^mii.iiz/mmmm^m 

[0 0 19] ^^t. i'^t:>i^^^mMMi^^^^/-^^)l-iz 
S:<l^^TFTTU"riC*3i,iTtt, ##^^W*4]K^j[)DX 

L.xm0Si^nrzmmmm\z^t^i^xm^^<DKttimm^m 
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^^ttTWTFTirlsHicD^REWTFTTji, V-Xlf 
[0 0 2 0] 

g5<kOt)±SJCE$ti;t, (.it>KD-5 h->:/y- hTFT 

nfc. h^y- hTFT*<ix.^TFTTU 

[0 0 2 1] h-y-/y- hTFTS-ilAfcTFTTK 
tt. £tT©XSl-A~l-HJCJ:oTSji$tl^.. 

[0 0 2 2] [ISI -A] iSSfeiS!ttWS«CD±IC. X/l 

y^-^-vm^m.\^^^iLX. mwj¥\z'^^n^mM 

S*^ S!ig:/D-feXSfc««Sg0^ffl4'JCTFT«)#« 

[0 0 2 3] [XSl -B] mi Uv^ 

d; yJ^njcS^ L fcia*«ffi iS^ - :^ > ^ 

Jgt^<^r*-r-5l|l O-^Xi/^rfflt/^Tl/i^X h^^S^f 
•5, ki^X hMSr^^LTH 1 OUi^X 

fig-rs, :i©mi(DU>'XhSrTXi7ibT, i|^««:*f 

[0 0 2 4] [Xgl -C] /t^-n>i^«. 
i|EH^*^SE ^ nfc» «± tc. «sj ;t y 7 X' V C V D »C <fc 

(DUntLXit, S i N. , A 1,0,, MgO. Ce 

o, , s i Otmf)mf^x'^^, 

[0 0 2 5] [XSl-D] J^fiK$tlAc«eiitH±fC. ir 
LT«. ag^^*m<, ftCDXg (l-E) tr43(.iT^ 
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[0 0 2 61 [isi -E] y-hmffi*5J:txy-hffi 

*5j;yj^n(i»^$nfc^r'- hit ^^t^stwpBiicm 

-5, C<D;5fetcJ:-5<i:. TX^^fefflt^-SCltTibtc. y 

- hmm^h^zfy- hm^u<r)mm hftmm<D^tzm^ 

[0 0 2 7] [XSl -F] ^T^-hmSSVXi^tLT 

m^mmmzmm^m-r^. M:ii^mz\t. ^^mmifimx 

^nf£i^^tr-hmmm.T<Dmmzi,t^r^)i'^ (m\±m 

izi^u-omizmiikvxmmmmiim^^n^, y-h 

1 -E<7)W«CfT5 dtfcBJtglffe-S. TFT 
(D t) (3) -& ^ >ffita*^<g li. 

[0 0 2 8] [xe 1 - G] i&mitmitmtm^^tift 

y-h«S<&-7Xi/<>:LT«&»P*X.y5^><yLT. V 30 

— Xgi5$Sffi^?-&-S)o 

[0 0 2 9] [xgi -H] y-xge^*^gtfcjbfcaiS 

<7)±tC. V-XgB('»UT. V— Xfi^H^JgfiK-r-S. 
^«te^(Cj;f3||2^Jgg<£J^fi£-r-5. m2^mmi:v 

^fc®d^'^J^F^T#^, MiexSl -D<i:|W);mfC 

LT. »2^JSg±fCUi7X hM<&JgBK-r-5. Il3rov 
Xi'^-ffll/^Tl^v'X ha$r®7t;^^L. ll3I/>^Xh^ 
Jl^Bg-r-So CWms U-^X h^EUv'X hVXi^tUT^ 
2^®^^X-;/^>i/-r^<. 40 

[0 0 3 0] /i*3. si*ttrosim«ffi^£-}^fiK-rs«-&fc 

^2^g^$llDXbT. y — Xfa^^tifctCH^ 

u-rdfct^Ttt, ±tij:mi -Bx-mis^^ntzmBMum 
mmmtnn.mtzmmLx, mcommmmiiLxBLiin 

[0 0 3 1] I P SSfKS^*/t^JI/ffi<^)T FTTl^-f 

*fe«i5>Stcj«:i;T. £JlT©Xg (i-l) ififim^ti 50 
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[0 0 3 2] [xsi - I ] jgfig^nfcy-xfi^^, 

TFT^SrSffit--5»S[JS<£««±JC}^fig-r-5. 

to«©Sm^fc«^1-#*^^®]^#lca;'5TFT^©1^ 
ttW^ft-^. ^X@(C*5lj-^j*«SE)S<*fc*Wt>W-CS 

i!>^C< i:^)TFTT^"f«^-g6S:8l5»^IS*iB-r 
^.i:, {f^ttcDiSt^TL'-f :feJ;Z/^nS-fflt»fc^^^« 

«tt«i^i]±-rs. «iis<i:L-T«. mAitmt^-(m 

&mx'^^. mz'/)Vf}vm(D'r^mt^^^umm(Ji 
itmhx^xm^^^L. mm\z^':,xm^mtm^ti^-si 
mtu^> tot>if, mmmm±izm^mi3^istimm 
mnimm \^xm^-^tii> e l^s^/i^jp^cot f tt u- 
-nz^i^xu. mmm.mf)m-^nrzmm.^m^xumm 
^lE-r^dtT-, mmm?s<Dmf&^m±vx. it^ttA^ 

[0 0 3 3] 7ShAy-hTFT*«;^fcTFTTH' 

£tT©Xg2 -A~2 -E{Cj;oTKit$n-5. 
[0 0 3 4] [Xg2-A] j^Sitt<^S«0±(C. y- 

tCj;0^i?Xh**i|sfS^:fljLTUi?Xhg$J^fiKL. R»r 

hg^S7tt--i>o m^m. ui^xhm^m^Lxmi<D 

[0 0 3 5] ij:m2-B'i y-his^mmtimi&^n 

[0 0 3 6] [XS2-C] mm.m±\z. ^^mw^mm 
^m^L, ^^\z^mi^$tmm^TFT<D^mi^mis^ 
ummmm^^tsmmsmizmn-r^. y-hmmmtt^ 
m^^ntzm^±iz. x/t-y^u>;/. y^x'^cv 
D. ^•y^^i,z^^x^^m-mmmi:m^i-. $?>icm 
2 ui^xh^m^^tz'jvif^y^ \z^^x^mt^Mmm 

Lt^mm.^^mvrc-^:;^i7^mi^x^mmmmiz:^ 
mzmm^rLxyfm.m^mx^nrcmmmm-Am^^n 
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[0 0 3 7] i|£^*is«isniMfc^«fe«!»*aALfc«, 

[0 0 3 8] [Xg2 -D] iffiigkg±{C, y-X«^« 

[0 0 3 9] uii. Kki\t(ommmm^m^t^m-^\z 

^T-S. 20 
[0 0 4 0] I PSSaSaaS^/1^;Uffl©TFTTL''f 

[0 0 4 1] ffSKtt. ^rcitiSi-mizf{:>~cx. &.t<d 

[0 0 4 2] [Ig2 -E] JgfiK^tlfcV-Xfi^iS. 

T F Tm^^mr^^mmAmm±izm»^n^. 

^IK^ W zy'Jtl?^<D mM<^t^ itji^hco ^m^X' # -5 o 

Tfflo^-st. wmmiz^-:>xmiRmmmmo:)^m^'ss 

[0 0 4 3] 1 P Smm^^mn^-)im<DTFT7U'^ 

[0 0 44] 7}^ hA^r- hTFT^il^fcTFTTU-f 
tt. aT«XS3-A~3-H{Cd:oTfcSaj^$n-5, 40 
[0 0 4 5] [Xg3-A] mmit(D&iR<0±iZ. 

^mm<r)mmz9ciL-DX. &m±\zT>y-:3-hm^ 

[0 0 4 6] [jims-B] mi^mmAm0S.^nrcs 

itzf^x-^cvD^zj^^x, wtit^-(m. mt^-fmm 
i)^^ts.i>m^m^ti>, mi^mm<oj^0s.\zmi^Lxm so 
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mm^m^^-r^t. ^e.tisTFT<o#tt*i^^r-i>. 

[0 0 4 7] [Xg3-C] missis J; yf«6^s* 

v-xffl^«s. y-hmnmii^z/y-hmmizsi^jt-L 
fcmmzmx-r^. ^fSc.^tirzmBm±\z. '^^(D^m 

!t©}g«**f smiWVXi'Srffll/iTUi^X hS^S 
Ttt-S. S7t^, l^i^X hg$iK«LxT^l(DUv7X h 

^Ej^^-r^. c(Dmi ui^xh^-^7.i^tvxmi^m 
[0 0 4 8] [XS3-D] y-h«ffi*3J:r;cy-h<i 

[0 0 4 9] iT.U3--Ei ^'-hmmmm^^ntz 
[z^-DX'^mmmm^T^^-t^. 

[0 0 5 0] [Xg3-F] #^#:**WKS:TFT7U 
}g^bJ:3<i:-rsffi«<&«g|bfcVXi7Sffli,iT, ¥31 

[0 0 5 1] if^jij, ^K^^(Dmmm.m^mm-^m^ 

<. ftiz^ii. X@3 -ClC:fel/ST. ^JIia?£llOXL 
T. V-X(i^^^<hi:fc{ClIi*«@S}^fiE-r-2>. * 

[0 0 5 2] ¥Sja^?g?ft«*/1*Jl'ffl©TFTTU'f 

ic*3v>T«. ±mT.m3-FxmtiSi^nftm.^f3im^m 
m.tmm.mzmmvxm<DmmmmiivxRkimmt:m 

[0 0 5 3] I PSS?Ka^*/1^;Pffl©TFT7L"f 

{c*3UT«. retail. x@3 -cir^st^T. ^«a$- 
DnxLT. (*ff6]«S) fT±<7)*ji 

[0 0 5 4] iif$L<«. $fe«iK-M»Cjrxi;T. u^Tro 

Xg3 -G75^'#J)D$n^. 
[0 0 5 5] [XgS -G] fl^Rjc$nAcy-X«#^. 

TFT^<£ffiffl-r^«as*^'ais±tc^tten^. ip 

[0 0 5 6] ±lBWJ:5JcUTf^iU$n^T FT7K 

m-mmii}\ij:vxmii^-^nfzmMUh(Dim'^^^, k 
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«>%)«ro7Jl:^S:fflt,iS. fzt^ii. UT<Di) ~iii) 

[0 0 5 7] i ) ^'^(DRmmmt. si*«ffi©HPg6 
^mm-r^^o \zm^titz.mmmm 

ii) -mizm0Si^nfti&mmmt. T&mmm\zmt^vx lo 

iii) -mizi^m.^ntzmmmmt. mmmm<r>m^^^ 
t:m^mizi^^tirzm]^<DKit^mmm 

[0 0 5 8] ua. Kmmmtmmmm\t. Kumma^ 

m7inzm^r^mm-rf£f:>t>mmp^cos.iim7jimmt. 
mmmmt)m^izm^-r^m.)$.-rtj.ty^mmm^m^ii 

rolt*^ 3:1-1: 3«^Hl^<t7jc-5fiHcgH$n-5CC» 

[0 0 5 9] mmm7r:/'^^)i<DYu-im^iihx\t. m 

iS-T. m^^m/t^^JlAm^-^tl^o $ ^. tc^f 
[0 0 6 0] *«EL^5^/t^;u-e«, ®^ms±fc« 

w^^m^mmm^n. ^^izm^m^m±iz^mmm 
mmm, m^iftsig^*^ Steffi Afcfcoi^tt', i:^^© so 

07t * ^-r -£> *^Rlf ^ O A ^ - > TBH ^ tl .5 , 

[0 0 6 1] 

[0 0 6 2] {{mmm i » *s^M«»j-en. t f T<7)y- 
^flffi^il^5^v^;^SB<t o t>±^»c:gB$nfct>*5i$s h ^ 

T'y- h T F T ^ffl tifc T F T 7 U--f (r tiTlftH^f 
-5. *3ISSCSJ«TFT7L'-1'Sriai CD (a) id^rS 
(b) (CS^To lafC^-Tcfc^JC. H^mffilOti. TF 40 
T(D^^mi^m^lLX<D^^:^)l'^4 a. y-Xgi54b45 
JcO^FU'f >a54 c tlHi— gicE^n. tixibt—mz 
J^fiK^tlTt^-S), H^mSlO. 5=--t'^JI/gK4 a, y- 

[0 0 6 3] **SS0iJroTFT7L'i'tt. tzt^iiUT 

fcS?«>^c:tf^xS1S2®^ffi»c{b^^ffi±tt«te (cv 
D) 7>^^-n-hH («^^) 3tVX(Dm 

$*i0. 4 /zm©B?'fk'5r^5g;5^^;5:S]KSrJ^)«L. 50 
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tr7>y— n— hg3©±{C. m^*^5 0 nm(Dmtm 
m (ZnO) *^e.?S:4ai«/<Ci|4^*t:**i^l^4$, XA-v 

•r^. ¥«ft«^a4C0±l:Ui?X h*f^sHi[^}gEgL. 

SaS-Jg^f-S. #e.nitU-S?X h 5 a SrfflliT. 03 

[0 0 6 4] Uv'X h 5 a*|^*LfcO%. iOI^tlfc 

it^^{^*t^S|1^4*^-iH$tlfc»«2©«ffi(C. y^X-TC 

JP^AU 5 0 nm<^«fe®:g6S-JgfigL. ^e)(c:, X/1.y 

n-':7A€:9 7 : 3 ®S«tl:-e-g-tJP^?*^*?J 2 0 0 nm 
CD^«S7$:fgfig-r-5<, ^il^7©±»C. JgfiicLJ;5i 

®U>»X h 5 b^jgfig-rs. Jg^^tlfcUv'X 1> 5 b* 

[0 0 6 5] Uv'X h 5 b(7)|I^S<75(;5-^, *'^gET>^: 

:^':7 A^&^tr p hts^ 7 ¥i=&(n>m.mwL^m ^^td^mmuz 

J;oT, 0 5C5^-ra;^{c, Snx^?tifc^SH7®gttl 

[0 0 6 6] m&\z^^-^iio\z. J^fiK*n;t^iitK8* 
■7Xi7(cffit^T. #^<^«3|sHIi4(c, fci^^nM^Se 
ife-c*«)'J X 1 o"<@/cm'^iia-r^. dW-f 
:*->©^]D0lcJ;O. i^»li8Cffit)nfc^-\'^;i'gB<i::fe 

^MWmm4\%. =f-\^)VW>4&. y-xgB4b, H 

u-f y%A c *5j;t/t h* >a5 4 c \zm^^ntzmnm. 
ffii ofc^tge^fc^i-^b^n-s. «5igiiK8*-7x 

m.T(r>^'^^m^x^um 6 A^^ssns. 

[0 0 6 7] 0 7 tc^-r<i:^)tc. X-y?>if|cj;Dy- 
XgB4 b^*iStt5bfc*«2©^®(C, ^r^^^lRS 
%-^tJT;i/Sxr>A-&^7>^^fj:-&jP$*^0. 5/imOiS 
«|gll*}gfiKL. $efrfl^figLJ;-5<i:-rsy-X«^ 
^lC*fjSLfcy'?:$'->(75U'vX h 5 c *fl^E£-r-i.o J^PJc 
^tlfcUvX h 5 c $fflti;tXy^>i7'lc<J;t5T. 
Mll«. 08 (C*-rj;^(C. $fe©X-y^>i^CJ;t)S 

ajLfcy-xgB4 bfc^i^Lfcy-xfi-^Sli 2f::spx 

$tX-5. y-Xfl^^ 1 2 IS, hM^^ 1 8 i:32M 
T-SfcCDW. 09(C^Ta;5lC. y-h<H^^l 8C7)^ 
gE{h;i^75^e.^j:^iSsfeiiii^8 (rd;0««$tXTUS/i 

CO 0 6 8] (2>g{CJJ;:UT. Uv'X h 5 c cD^Sroo 
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(a) ^^Zf (b) tC^K-Tiol-. h^yy-hTFT 
[0 0 6 9] ±^<Di:^\Z. *|ISS0iJI'<k€>i:, 3t!c«) 10 

r]^-(<D^^{zmmmmiLS.mmm<DM:^^mt'^^m-^ 

[0 0 7 0] iS^IIISI'RWSffi^fflti-SJg^tCtS, Ac 

ii^ii. ^mmmm'Dm^imT.r^iLmiziit.^T, 

miO (a) lC*-rJ:'5fc¥^ft:iWi^)K4*5^-\'^JI/ 

v^u-fy^A cizmm^tzitmi 0 (b) tc^-rj;5ic 
x-r-5. 

[0 0 7 1] mmmmtKiimm<^m:f3^mf'^^ 

mmmmt^mizmm-r?> z. t^x-^^, 
[0 0 7 2] ^.^t)'4>^ 1 p smmm^^/-^^)i'm(r)TF 
TTu-fom-tizit. mmcr)mmmm?:m^'K tftt 

[0 0 7 3] fctx.^. m 1 1 \z7f:tJioiz. ^mmm 

X-r-5XglC43t,iT. |BlB#{CiiiSS® 1 0 <i:*f^;^C-re5 40 

mco^mmm i 4 :fe j;jit|p|— fT±©#t®mii 1 4 srs^ 
■r^ftam®^ (s^-tt-r) i&fl^figr-s. m^^ntz^ 

y-7.m^m^t(r>mm&ii^mu^n?>, sfc, ^12 

(c^-rj:5fc. -Ksei 3±\zmm^o:>^mm.mi 4$ 

gBLTfcJ;ti. 1 Si'vco^^S^^l 1 4(0JgfiKtc 

i6oT, ^*/t:?i;K^)S3jg<0«!,'S7!>^e.«. fffcJiX^O 50 



) 4tB8 2003-50405 

20 

[0 0 7 4] ±ie©J;5fCLT#enfcTFTT 

[0 0 7 5] [I. m^^^/^^M *|ISg0i](^TFT 
7U"ftt, fciAtS. 0 1 3lC:^-r<fcpi^CjSa«*/t;^ 

2 0 ^RiTT^tiajSIS 1 1 0 tl6]*^t.i^oTESn-5. 
TFTTU-f l*3<fcZ/?:t|6]»«l 1 OOjeES^l 2 0 

«-r-5BCtt, ^E-n-etij^sEifi])^ 1 s^j^z^i 0 4*< 

J^fiK^nXti-So ^f^S«l 1 OCDTFTTU-f 1 tl^J 

TO) ^A^<^tji^mmuM\^mmi 0 3i)^si^rL^. ti 
r6]S«<^-:>5t-G (ift) . B (W) ii^xf-R m) <r>fi 

=y — V^)V^m 1 0 2 75^i2^fn-5. 
[0 0 7 6] JjSSS^/I^^JKi. fc<i:^«£AT®<fc5tC 

ti, ii^©:^S{cJ:oT. SBJ/J:;*/^XS1S1 0 1± 

\z, fi=y—-y ^ )V9m\ Q 2^w^\^. ;se.ic-?-®^SD 
tc^rfiim® 1 0 3 ^rj^fig-rs. s« 1 0 1 <r>nnmM 1 

0 3*^jgfi£$nfc*ffitc. <e:^Mtc^si;T»asa:UT© 

1 0 4^}^figt-«), 

[0 0 7 7] W±<7)J:3»rLTf#e,n;t*fl^]««l l 0 

1 0 5±(3X'^— tf-1 0 e^j^fig-r-s. m\^x. mmn. 

ill 0 i^lRj^S 1 0 3 t7!)^*|B]7!)Hi^-5«t3tC. TFT 

Tu-f 1 t?ffr6)»«i 1 oi^ftso^^j-e-T. m»«Pb1 

^, f«SiEf6]Mi 5«gB|S]MS::^[6]i:fKaE(*]]^l 0 4 
i:©gHr^i]ma:5lS]75^9 OST-32M-r Si^tcLfc, 
— y-1 0 6{r^e>*->DJ6^fte>tiitMPgCj;0, ?^-fc:;i^ 
(r>^%\zm^MP, itzt.X.\tZ L I 1 4 7 9 2 ; 

•7'>K-;(J>/1- r >=i-#^-f H (Merck 

fi Co., Inc.) ) ^aALfcWS, MPgB^iifPbT. 

1 2 ot:m^-ri>o 3tiz^(Dmi^m\zm^w.i o 
7 io^ui 0 8^i7ax-zijitrji^m\zm-r^t. m 

1 3(C^-rtit3«0-5y-1'X^-;/ K^^-^^.f (TN) 

10 0«. 04'^EP:;^i^i)lcMI*$ti-5, A-^i^^-fh 
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[0 0 7 81 [II. m^myt^^/^^M ^m&moT 

mts.-r^t. mi 4\z^T^ofj.n^m^ (ed 

0 0 nmmm<r)mi^m^-r^, m^^ntamtim 

^^^ht^'^mm:^m^t^h, 0i4(;:^-rEL^ 

mm2 0 2^m^umm^^0zr^iiJi<^^, 
[0 0 7 9] c:©EL^*/t^;i/T«, mmmmtfimm 

mmx'&-z>x. Mi^mm^^ytRm^^m^^ctt^'h, 

[0 0 8 0] (mmm 2 » *iiif£0ijT«, t f T<^)y- 

Ay- h T F T ^fflOifcT F T 7 U'f HOtiTta^Bf 

[0 0 8 1] :^mmm<nTFT7u-i ^mi StC^T. 

SlC^-TipfC, B^«ffil0«. TFT®¥^#:gi 
LT©^-V^;UgP2 3 a. y— Xgl52 3 b*5J:t^HK 30 

H^SSlO. 5^^:^.Jl/gE2 3 a, y-XgB2 
3 b*3j;yfHU'f >gB2 3 ctt. tlfc* 

[0 0 8 2] *ll;^esj(DTFT7U"f ^<i:A«£^T 

[0 0 8 3] 01 6C*-rJ;3t'. «ci^$tifcS?«^c:tf 

5XaiS2(75^SlC{t;^^ffiitf«^ (CVD) trj;0, 
7'>^^-n- 3 t LTC75J¥$7!)^0. 4 fimCDmit'tr 

r:"i7ASr9 7 : 3 ©MSJtT'^OP^Tl^*^ 2 0 0 nmO 
^S®2 O^fl^fig-rs. #Mg2 0(©±tc. Ui^Xh^J 

- he^^(c>bt*£;L/i/'?3'->©U'-:^X h 2 1 a^J^fig 
•r-5. U-i^X h 2 1 a$:TX5'(Cfflt,iAcXu/^>^(Ci 

[0 0 8 4] l^i^X h 2 1 aS:^*L/tOT-^. S 1 7 C 50 
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^■rJ:5{C. y-h«g9*tiB$tlfc««2<^«®tC. 
S^ty-f^A^^/jiSiP^FTjn 5 0 nm©*fei&®2 2*::^ 
^X-7CVDlCj;oTJ^fiKL, $e.tCitfei^®2 2±JC. 
Jl$*t5 0 nm<DBE{bM#B (ZnO) *^?>;^E-l)j®?^fd:i}£ 
^«£*f^sfK2 3*. X/1>y^'U>i^, Zf^X-^CVD 

i|i^^^*^spfm2 3<D±»C, }gp£Lcfc3 t-r-5» 
2 1 b&fflt^T, ¥«fl:«iPHS2 3$X-y^>^-r-2., 

[0 0 8 5] 4^»^*t*JtK2 3<Dmx<Dm^rc\tmiz. 

U>i&)5:>i:^li2 X 1 O'^iS/cm'^jD-r-S. ^C)^ 

m^<ommiz^K), •7xi^^zmt)ntz, '^^^^)l%^zu 
^mm^m^^x. ^mmmm2 3izmmmm^^ 
n. m'^^mAm2 3i,t. @ 1 9 ics%-r<fc -5 ic. 9-^^ 

;PgB2 3a. y-Xge2 3b. H L^-f >gB 2 3 c :fe 

H u-f >gB2 3 c traisg^nitiiiigmffi i o izmm^tz 

[0 0 8 6] 02 0 tC5^T<fc5fC, y — XgP2 3 biPAi 

j&*iK^txfcS1S2©^®jc, y^f is«%#try;p 

5zi';7A-&#*^^;S:-5JPS*«0. 5 ;im<D^«IK2 4$^ 

[0 0 8 7] U>?X h 2 1 c S:fl|VifcX>>5">^/'(Cj;c) 
T. 0 2 1 tCS^T J; P fC, ««M24«. 9coyx.y^> 

i7'tCi»9®tBL-fc:y-XgP2 3 b tC^Mbfcy-Xft^ 
i^l 2(CSDXSn-&. iJ:-S»c;CDT. ^vXh2 1 CO 

y-x^-^i^i 2*i}^fig$nfcS«2©^ 
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